Assignment methodology for larger RNA oligonucleotides: application to an ATP-binding RNA aptamer.
The use of uniform 13C, 15N labeling in the NMR spectroscopic study of RNA structures has greatly facilitated the assignment process in small RNA oligonucleotides. For ribose spin system assignments, exploitation of these labels has followed previously developed methods for the study of proteins. However, for sequential assignment of the exchangeable and nonexchangeable protons of the nucleotides, it has been necessary to develop a variety of new NMR experiments. Even these are of limited utility in the unambiguous assignment of larger RNAs due to the short carbon relaxation times and extensive spectral overlap for all nuclei. These problems can largely be overcome by the additional use of basetype selectively 13C, 15N-labeled RNA in combination with a judicious use of related RNAs with base substitutions. We report the application of this approach to a 36-nucleotide ATP-binding RNA aptamer in complex with AMP. Complete sequential 1H assignments, as well as the majority of 13C and 15N assignments, were obtained.